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(54) AUTOMATIC ASSEMBLER PROVIDED WITH VISUAL SENSE 
(57)Abstract: 

PURPOSE: To perform the positional recognition of a work for holding 
roughly as well as to make an attitude of the work held recognizable 
accurately by installing a corrective means which corrects the attitude of a 
holding part on the basis of the attitude of the recognized work. 
CONSTITUTION: Recognition of a work position for holding a specific work 
is secured when a first image by a first visual means 26 is processed. 
Likewise, recognition of the attitude of the work in a state of being held by 
a finger 32 is secured when a second image by a second visual means 66 is 
processed. On the basis of the attitude of this recognized work, an attitude 
of the finger 32 is corrected by a corrective means 28. In consequence, the 
work held by the finger 32 can be attached to a jig in a highly accurate 
manner. 
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Ht, c ©SI 2 1 8 fcfc. tfft 

©* wv hPfctttAI-**©/^? httt&* - h 
(laSK *-hfc«*-5S. ) 92*«XTV> 

lLft<$l?l-3 6 3 3 2 ^« 1-59607 

h ? * t . nnuy h p t * i o # « u r . o# 
* h 2 2**r*'*xiirfl&*&afcaK3ic:tftatft* 

«te**ru, »««©a*©e»m*-* • * vir 

1001111 U~M0fl«i) 92a4f»lll/TV> 

bfifctt* ttttVJR? 9 2 c tl* .* - h 

9 2K*tt*ftftE<3®(B*B]6fc*>©*--hSl)*l 
1119 2 a^Rtf 6fttV>*» 

* fc * »*-h92©±B-Cft^T, 5/ * h * 
*-A12Kfi«T*&5>fctt. C © * - h 9 2 

*e>©»iS©tt9&usitttt®**5iDT*fc*>© 



»H¥3-239487 (9) 

< 9 2 ©« Atttt ««> 

aftld««18©«**R^-r6, 

C ©* 2 ©»a«»*flt 1 8 tt . tiSlfeBA 
ft»«kltfl)AU7hP (138) fc^ltS 
a%«lfiT*J:^lC* ic tt % /t 1/ y h P © 

COAPVhP4>6BA«;]S9jiirxUil 

C C T » C©/tPVhPtt. ±a 0 fc » 1 © A 

>?2 6cjt9»»©Eaitta*BB-r*c&** 
»**»afc©**9*»a*i»cfc*>fcttWK 

bt, SttttK 9 0 ©IBJ©2flB«C J: 0 , SAGM 

(sj. miHCB^T. WdP. * » a © a o r 

?yy96Ctt. * - h wnmm s 2 a vmm s 

t*. a p ^ h p #m 9 m b^jiettM jc»©« nfc 
hat. «A«a 9 in ua^ac* «©-c, c © 
Bj&?aaBi9&u©tpa%T*fii&>T«fe«>. 

— # > »7HCjRt *^IC, V * h * 2 0 © 
Sffi-CftoT. &JH 2 ©ttAtttfttt* I 8 a- 
1 8 j fcttfc LTffjhlfcttSt, **©?>:/ 
9 6 C WS©S*ICT StltX* 9 B V* 

DftltenT^*. C©£***9 8tt. 12U 
fe3>^-?28Kj|««nt«9, C©2* 

m^7 s n fc * > * at* 6 c t k J: 9 , «a« 

ft 2 8 tt D « ? h 2 2IC*2©fi5a«»««l 8 

tu-c©*-h9 2*>6ffla*ffi9mr»ff©a 

Cut, _ti* b fc * - h MflDll 9 2 a fcSV* 



509 



(12) 



«fB8¥ 3 - 2 3 9 4 8 7 



ft o fc c i: * tft90 U fc 46> k: tt . Jbi*Lfc*vr 
Sr. ay ha-528C*tvTtt, S3t*T 9 8 

All 8fc*tf**cr>*-h9 2©ffl0eAftf^* 

1 8 K * ^ X tt * *~-h9 2<!>Bl9eA.»m**$& 

it, «f*«tt* CD * - h 9 2 *» 6 
AVOUUtttttsXlTbfeBtjAT. ■€■ <0 3b — K 
92«rBtta* 9 4 4»6BD*H. © A ft * ffl « 

*l9*LT^»C*ofcaif*ffl«|9 4 m 9 

* . C © J: •) K t T . P#y h 2 2#ft(D*-f 

92?$icz>&atttett«ii 6^e»®a<raioii3 



#B¥3-23»487 (10) 

h 2 2te**t*ffl52:fti«*ffjt***Ci:*<3| 



& m m 1 e , 1 8ic«(t«Ktflff(9» « * k % 

T * . 

ffi » b fc J: } K . a*-; h 2 2©^tti»JT 
h**5 2o^4>*»&ffi««a>ttffl^-c**. c 

1 o^<o*-h9 2**«asiufcttj»TS» 

9) T. 6 B C tt . ft & B 2 , — 9 2..*PB^* 

ctit*. > at tntr, 

*/t P »y h P © 1 ?§ # ; 

0fiftft«»?fifl 2 2; 

®7-r >>!f WBJiffiCOJS 2 <D** ? 6 6 ; 

V!C*»T. 12d<0f-y*i!n704 

-510 



70. ~7o 1 ,*m^*£ttr*. ) CDS 

A Si DmbfflBHD70a; 
aK ? h 2 2^ifC^^frUfc»^4>H«IT**. 

«aht, -ja«ta.r^r^vh^20tt. * ta v 
stSfT»ttffiis 0 *c * * tt ffi < m * * 1 «> 

r-C^-r^rlRllC»or«l4<D*-h9 2 < »flf 

<0i§£<Da#y h 2 2<07^*X5Jffiffltttt. © 
tt<DO#? h 2 2 0* S . <DffiOfc:<>^fci«^tit 

<Dr*-fcAWtfc**-h* , 92,*692«ii 

«0-5t^6 : f IT. 

70. ^& 7 0 , , 70t, 7 0, 



(13) ^B8¥3 - 2 3 9 4 8 7 



9 2 .•K^l5bXtt«»«t>Sn. 

tf-fVhT*— K92. . 9 2 » -92,.<D(«Jfl 
lot, y-y**-? h 7 0 . . 70. — 7 0.. 

ffi . */ h * 2 0 , «-)T. d * y h 2 2 *i 

h 9 2*c**i£-r*ff±tt»ic*v>T*. 

±Lfctt®«C4SHT, 5"*h/l/2 0K:B*9tttfe> 
ftfc3£<Dgft*^8 8a~8 8c. t lfiOS 

*i?98ttt, i doei^ 8 4 ±k«b* n 

fc ? > 7 8 6 fc * — h 9 2JC3S9«tvfe?V^ 

»3nr^&n*tt. a)t«?88b. a a c tt -m 
k 7 o , » 7 o , ic * * £« s n ? > r 8 6 

la Jb © * * I2d«t-^*tyh700k> 
-fnj&>A>&©?>:/8 6A>6©*«:3oOSJfcf 
^ 8 8 a - 8 8 c ^S3tt * u t t J: 9 » 
1 0 <0 * — H 9 2<OV>f n*><!>5>^9 6*6 

atf si 2 ©aa^««i6«ja i e , i8t, ift 
Qp«7h22u&i«. aasa2 8*^t/t 
© a n * c t »c * * . 
cc-e, » 7Hca^r*»ttffi^tt* 

* 2 0 6* S • OtiBC^itt^O. yt U V h P H 
OfiafflODSB 1 <D * * 9 2 6 <D » » * U *C ^ 

IC f* & b . «C$/th*20Off±tt»lC» 
i5T**-h92Jt<04>fc<i:fenaKyh22« 
CE>g;<U?hP.fl**/< - V X k\ * • 



II 88 ¥3-239487 (11) 
6 «> * *SX b * S**^9 8tt»l<D*-h 
92. »£«»«nfc^^^9 6*»6<03t<:S»T 

* £ IC * « . -*r . * 7 ■ IS * » T. $/ * h * 
2 O&tfotf? h 2 2**-j&«llT^TJt^lC. 

T^ftRBt. Sit*^ 88«, 88b, 88c tt 

* 3 4> & 8 4te«a«nfc3<SC!)^-^*-t 
? h 7 O • , 7 0 i . 70. lC£4&*£nfc? 
V:78©*>S<03fe*£*b* 5**?98tt*4 

<d * - h 9 2 4 te»e«nfc^v^96«»e©3t 

*25fc-f * c *C * * . 

ttmrntf. c n 6 2# 8 8 a - a a c . 

9 8 © ffi » fct . £r&O«9->*K^2 0<Dt*tt 

fc*-H92, h 7 0<OttIWff C 

-aUT^A. €£oT. 2/*J-*20K:Kftl*& 
nfc4o<0SJt*?88a-88c. 9 8t» B 
^tfc-C^-fl 0^fl*-h92k 1 2 £ <*> ^ — f 
*ty h 70tfl)^ttO^V^8 6, 9 6<0»* 

r^-^7 2T«lftt»»fl«r4jSii:l/rKiBt 

* . £lT4>K9|4!:*^Ta--*tt»fl**b-C* 
9. cn6®fla-g%fflfl**lftt, a ( * ) 
- b ( c > - c (o) ->d (t) - e (t) - 
f (t:) - * (e) C»£*llT^*. ffl . 0A 

* 0!> * <*> E ^ (c) tt*-h92£Jt*BS&tt 

4r « t> b T ^ * . 

R8 AHtcmf t^Stt. n**h22**«* 
nfc5/*h*2 0tf. J(I10*-h92. <0*«> 
ffifib (c) t f -7 A * 7 h 7 0 t ©*©»a 
a ( t; ) *T ***** *ttffi"C*lt<fc»i**3 

nt ^&»^%5?r . 

COB*, */Yh^20tt, aiSO»8CHJC* 

8 fc<ft»»*>3fcT b C fc n-^V^va- 
^SOJ:9«>«*%«tfT«lfrb. ffifcbfl* 

* . coi8ABaei$t«tstB, * r « «j «c » 
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3-239487 



b (o) hPlfrei;^^ 

fc, > * 2 o tzmnv enfcgfta^s 8 a 

70, <09>y86t 4 * — M2<D?>796 

ntfa«^«*^br. as a a (t) atfw,& 

* 2 2 ttSJi*Lfc«* T»Af***fT CC 

8» A a (t) ^tf»y^r^vr*nfc ( HI * * * * 
'^f-^72||*^j8<4ofc) C & * ^ - 

* L T * @ K 7 — A3 6tfcOS3ltfft: Jt 
9. C<0t9^7'y7bftfflab (c) 4rQMt 

2 6 ic <t 9 . c^BSttfcfcry^ry^Ufcffia 

b (c) *CttT*^U9hP<0i1»O«ot^^ 

*Tlf^797t^S8fib (c) . 

fi B t 6 ft A IC 4 COAI/ ? KPOSftf 

9. I9I8DRI2 8f^oi«JaiS5©l4^^ VK: 

#n22i8*A<offifflStt9 tt , fc©*** 

<♦ k 2 2 orjBUfflift^^fffTjaa^n^ fe 
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»H ¥3-239487 (12) 

tt . cotfy^7fr«BBffo» > S9(Din 
* k: * 9 * ^^97^-77 2oe^f ao^fr 

««:«m-r*«Lif>a5aa (t> . © « * 
:?ir * * * r. sa a < * ) 

e*^777f o^-c/^uy H^BafflO»l 
<*>**:>26ICJ: Oea^tl^SA b ( c ) <0 <ft 

h22^f^»uTffl.ab (c> «Au«np»6 
^"^yrtft. 7-r>jtr32icfiK 
T**>iMcjt9. * © e * * t v r«« *« 

»L. *<Z>&. S£7 — A3 6&tfl?@7-A 
b (c) «rfi£ffl^324ffAlSti. 

*ffifr«**c ft *. 

28<0fi«fcJ:9, + SEtt i> V h * 2 0 *» 91 8 B 

I* . b *> I, . COift(D9i&»ttaf 1/30^ 
S*T»T-r*a. nU20O»BB»fttt, 
£Jt*l<C. 85«©«t@fi7-A36^fflJl[fflifr 
A 2 4 t fcfcft fc 9 , i/t 0©. 

»»»ffk o # <y h 2 2teJt&«irffi«*l*2 4 ± 

^ v h * 2 o ** & c ta ii o *c « as a 

c (c) . d (t) . e (*) . t (t) % n # 
n22tf7nAT* *tt»fc ft a ft* ITff 

« » * T <> . SH8AHCi^Ufc*^k 
B»C SJtlf 88 a-8 8 c^WJCTiJg 
2A5»40f-7*ty h70. . 70. . 

70* o*<fo?>78 6<ojan«»*«mu, 

ft%X?984S»20* — h 9 2 . © * > 



¥tm¥- 3-239487 



a c < c ) . d ( * ) . e <*) . f <*)«>« 
*tt, SUKtf'y^777lftffl&b (c) 

ut. a a c (c> . d (t> , e (t> , f 

(t) ©t7^7y7tffl2fflf&{»2 4±^<0ffl 

i«Ac (c) . <D&n*&mT *&<ommvm 

*V44«, C©88BBlCn5tttStttfO», 9 
a d (t), e ( t ) . t (t)0&&ft:tt*s* 

c c r tt m s a a <o tg^ * tt a * o , ® 
a f (t) <otfy*r*:/#%TUfctt, 7 > 

# 3 2 te ^ ft -r * * > * c x 9 * n * ttis u , 13 

B* IC 7 * 2##4<D^ — h 7 O « 

<oi«««%s*tT. tr v * r * n sa c 
(c) c5ey^ry^8»*«mt. c<o*ajL 

m < nsM. <rffi«Ls asset*. Ensr-A 

36tfffiKllt. 7 V*f 3 2 fcfflStmi&a 2 
4±iCiE«rtC^»T*. «t ^ 1 A ^ ? 6 6 IC 

Jt^^y ^7»7fl5&©«»*flllCJ:9, 7*:/ 

* - 3 2CJ:4aaoffl»<OfceOOii7^A3 

6©@igttjt«Wfc?7K:fr*5c£**flF33n 

»Bt * C t * T S * . 

n r ir* * . 

c©ini/T 4 sgto&a « (c) * tr y * 

2 8 <&*g<£ fc Jt 9 v * Vv&ff -fift t tt 
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tt OH ¥3-239487 (13) 
Harnett* &*&*«tt-r &. 

* fc . $ 8 C Htt . SAc ( c ) ta*9h 
Ac (c) tt, MJLtf, i»t«^Sfit«*). 

4^iti;9^7yyiD*T*iBT»fcti/r 
* (o tr v * r v rffiid»BrS<ofii^ £ rn 

cod, c oss s (c) eft* 

ttv 7 -f > *f 3 2 fcffi 2 <0 * * * 6 6 <0 ±35 C — 

s»nu, cc-effitu. »2o*/n6K 

J: 9 . >*32ce*;^r973ftfc»A 
s (c) tlilT, C<DiAOt^?r^8 

T « 8ffilSa28tt.C<jr>JI24>*Jl?66*>& 

cn«ast :ic<c*, 

(o) ©ffl&*ttofciaSI3E*att. CCTft© 

to^oBAb (c) « te7^7yyt*» 
•n22t)i»i (cctttTfi) ovatis 

*/hPnBaffi4>mi4>*>?26lC*9* <D 
t^nto^H«ttAO(fi[|«:Blt«t:t 
fed*. A U V Y P JftftO 1 *<D» a* ^ V 

f777ttffiC4oft««Ol|dCffl-3rlt, 



(16) ¥tm¥- 3 - 2 3 9 4 8 7 



? y y ? r *mtinzm8>&mv&m* ff *> z t t 
* . 

<««> 

* 7 Mf&tKH f * * o r . SB I a 
4>ai<DBttB30a. »2<OB»»3 0b*Jh 

a # * h 2 2 * 0 t*JBBSt*n3|!y 

h/i/*h*a:>ha-?l01i:* * * ^ 2 

*»tnai8»io3i;, & 2 

All 8©^Au > >rtC*it«» 1 BttI%E1ir 
A«attB**»J 1 024:, a*-**K«i*r6 

fT<E^a««MfflOLS (10 5a, 

* * * tt „ SflB. **stUy h P. F*J <D if C C 

* * tt . ikfrvir 4 ? Mrvmaizm* * v i o 2 
m9AH«>A?-y:rs2Ttt, 5tr. * h 

P * <DSift A . *fcfy>ryrf*. fl. » « 
A. * A 1/ y h P » ^<DifClC*ea>tt. fcfT© 
f ^JUtOAttl^ 1 0 2CRtE«3ft 

tV%&. A^"^yS4Ttt. 7 -r V *T — 

A^^SBTtt, n# 
^7-At?S«24 (HI OS) <Dtt»*Ct*» 

•r * * -> is* r * . AT-yr-s a vit, r~A3 

7-A36. 5 4 *<DfHl*tt«ftft 



»ra ¥3-233487 (14) 

1 

105b) wiTv^ctcjto, z<onmm<o 
msn&m-ctt. m 1 <o * * * 2 s Gmm&m t . 

*2(0*^?6 6(Di«ja«t *lf7btfT<l^ 

*I«fi(0»PD 7 2 8 

* 9 S tt . » eft A , B , C9*»6fti*47'y 

V A *E L fc 7 a h TT* * . CC7 

a-**- h »w%n«<tr m 

* - h 3 o (92, , 92. . 92. ) fflJB* 

cn63-?«z>*-hictt, /t u * h 

p » . p. . Pc *»a««nT^«. * fc . 

» h P . IC tt & A A . , A. - A*. A U y h P . 
(C U B A 8 - . 8 ■ -ft*. A|/»hPc CUBA 

c# . c, -*.tt«3nt^*. cfloffl^xe 

tt. rtU9hP 4 0&aA,lc, /< u 7 h P . © 
BAB. * m H W . fticnu? h P c w S fi 

C. *fi*tfl**i:lfO<><0"C**. 

»2<Dr-A3 64>@£Att*S0 ft ft tf 

«**a6*^fc«B»TS*. * fc * 7 - A 5 4 

*>e,.Tfefttt, r - a 3 6 *» a m -e ft ft 
tf, ^fcfltttt*. H7- 

A 5 4<D530**jC?2 6(0iSff«a$«^81 
<D»3-Cftfttf , *K 7- A 5 4 ttttOeCfl* 

»9B©7D-ft-K0SlfilCRe. r-A 

ho-?28ttXf^S30t, SlifllSI 
1 0 3 JC ft U , mitD*>?26tCi;*. A b * 
h P * 4> B A K » * ft <& T * . HP * • 7 - A # * 
^2 6<0«»*«6>fr^tiB±-C38*Jbfc*e> 
UN Ay926C^ifl[iR»Qfft k T-A<0 
feA2 4tt*'\<D&ntt&fTUTfT*t>n*. 

itt«^«U(cttMdn«. c<D/tU9 hp. p> 
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(17) 



ftHPF 3 - 2 3 9 4 8 7 



sat*. %o r v -t v -f y 3.^- y h ofiir x ir -r 
<i e» tr » j/^hA^ttA — h92, ©tiles* 

6J: ^C£ii«nT^*<Dt, AU» h P » OH 
<fc%K» b fcESj&T, n>Ka — ?28tt. 

B) ) iSKti. * < b T , ^^;7S32i:* 
W*ffl,ftA. <T> H «tt T * «li U , S/*h* 
2 0 ** P <K * h 2 2t*-h92, G> 4& » * T # 

ttT*ttflifcttfTbTfrfc*>n*. cncj; 0 5/ 



» Ga ¥3-239487 (15^ 
C *6H«Ki&»fc*ff bT. n*»h«ttT- 
0 T0AAi * V ft . 99HOMT 

u y h P . ^<D#fti:*fTbTfT<r*>tt&. 8A 
a. <oe*ft(ttf>iTt&i:. a*?h«etltB 

a. a <» -> TBI u x s^fcfcs b • aatfttts 
* * «; i o 2»&e»i&», coaxiiMttA^ 

^rSlGT, T — A 5 4 • 36<DA»fettfcb 



&A9-y'7SS2X* — h 9 2 , fl> A U * F P . 
© (&* * T nWl b M * it * & tf * 

*6Atf7S 1 BKa^-C, Z|fc5 6*#»b 

* c -c , bsb. 2 4 ©<&»»ct*»T 

ic*<*>ie*3»»*B«b*i*ntf*e»*^, * «> 

fc © tC , n # y h « -c tiu X^*y^S70T®a 
Bo <*> 7 * > Xf- 3 2*Cfcftffifc**Bbfcfc€> 
tf % 7r^-32ftS2OA^66<0lllfi 

S (SI OH) & r&ift-r •& . 

A^966tt8IT9ttt6fe«l£, r - A 5 
4, 36*BI6bT^ftlBtt. 

®:A*V7S36X. 7 — A 5 4 . 3 6 *»*^ 
?26©aUi%864^tti^i8fllfc*, * 



20fi!»tfe8ABIII20^96 6 <D»IHC 

A**a«*f^i&bfc)6>*. E £ b T » « • 

X^y^S36T. 7-A54, 3Gi»*^ 
Vha_?284fft*0bfctt6tf. AfV7'S3 

8 isflasi io3£ttb.si<o*;<? 

26<r^>bT^U-yKP. O Sft «r O J: )IC 
18^-rft. *fc. j*^y:/S66-e. 8AB. 
»2co*p«^6©<Da»»i:Aofcck^3Vha 
— 9 2 8 b fc * £ tf * AfV7S58t, 

1 0 3 *Z» b * *^?2 6%*bT 
A f * h P . (Did * J: 5 Kffi* r 4 * 

A18I103C St b - ?B$0DHA (DIRECT 
MEMORY ACCESS) 3 V h O — 9*4tbTtttt£*lT 
t**<?>"C, 2 O<0H«<D Wa*tt3EfT bXlf fc ^ 

Xf97*S58tKffU0AB, 

fc ffl & © «B B . 0 « » 4> ft * tt . H * » a # » 

©LSI 105b (S5B) Tft*On. 
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(18) «fBB¥ 3 - 2 3 9 4 8 7 



)Ql«iOLS I 1 06 a tZ X 0 fir * . 
Xf»rS38TrtHhP, <0 » « © 58 » ** 

set, sab. ®ei»fi»(9(Sft^at«dnn 
ar , sab, <d a u ? h toviSLM&iaaskmcom 

ttKCfcttTSC t ***J fife * * . 

XtV7S 5 SAB. <D£ft«ft<9ilj<fc 

7-A54. 36*@1RLTteAtt 

■ *T»»*Hf*c^*m^-r*. flu, 7 * > 

* - <0 ft * tt MJE 3 *l * Wlfett # ft 4 © T . 7 « 

t<»» *<75«fi C ft*ftt i/ Y 

h*20tt*-h92. <*><&atic*l&«rtti:fc 
*CT. =x:/hn — *28tt, A^^T/S 5 

SAB i cr>e^ft»<DB»fcttK»«aiOH«^ 

wneot, t<Diftoiet*>?66«i 

<f> C f Y h * 2 0 4*f*ft T * t . 7^^-32 
^tyr S 5 8 0DgtaH©SHfc»7»,t^ 

— fS . O iK^ h 2 2IT7-A5 4 , 3 6 ft 
A2 4 <Dtt«CBttL***g&IC. Xf^S62 

2<o***T*l*^c*:lc***»*>»]n*^. » 



?#GB ¥3-239487 (16) 

feU. T-A54. 3 6 O»AttIit(0»n 

OBIJ: 9 t> 9 tl If * Xf^S22t, 

At97S60tSAB« <D7-f V*-3 2t 
»t6«»i*ail*n&k. Z(DBAB. %teA 
2 4±-?lEttc!>ttafc:ia*ttP&Cfc*<r&4J; 

7^ >)ir-32<0«»tiiEt*fcft<!>« 
«HtXt^yS62T»»Te. CCT, MjE 
T 6 fc *> tt . 7^<f-OSHB90 

iCASMiEt, HD< a. USD ( V * . ft* 
9A) OBIEASffiEt. Sifca, ftfc <D 5 0 C 
±E»iE4rft o it±-C<D. a. M@0OEIKft 
atff£lTft«. CUT, SAB. <*>ffi« 
<DBIfttf|]ElOlI (Xt97S60, SB 

2) 4>«aa«s. r~A©?&A{ft»^(D»«&fcMfT 

l» t frft ^ c t **t*« * * *. 

83* b fc X 5 C , ^^^^S38«C/tU»h 
P. ®fl|(!)IKI4>«Ttnut, Af?rS60 

rno«*tt» »R2 4©i$t, 7 ^ y # — 

32 < # « * 6 tf . 7-A 3 6 , 6 4 tM * , 
Xtvrs 6 2T»WdftfciiEi«^, 
»«r*iE-r** tit, Afy7S26t, BA 

b ♦ *r**:/:ryicabTffl»frtt*. 

<AU» h f*tta<9ttK8K»8> 

KIC, Xf7ySl48KttXt?rS40 

v> r k « r * * 

***«Ttt. SA1«AU 9 hf<)OE99nt:ia 
KT, 'BA 1 4iE*lC(fl«^*T*fcO«>eyQ?tt 
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«*, 3 > h o - ? 2 8 Kl * 5 *> C *>E* b T * 

*<0ffi»*i*t>oT*]6*nT^*. c <o <a at 

#ttfca>a&©JtttWiEtt<t<&**fo#,r h 2 2 

fctt*. e *i * * e> -c * * . 
mi 2 a a . i9a©xf 7^s3o§(osa 

ffi»*BBIT*fc«>«>&&*l¥lafc*frbfc:7o 
- * — FT**. 

5fc r . JBsao^fyrssor, # * ? 2 6 
4> * /t p 9 h:£(*a>fi6**IB&tifc % mi 2 S<D 
Xfy^S70Ttt, ffl 3BOJ:nfiifli« 
PA4ri«?jK:aSt*. SB 1 3 H T? , * * 

?260>ffi&&* (X. . Y * ) -C m T . C 
S « « tt , »1 4BC^tJt!)C. 4> ft < * 1 

It**. lo©^Uyh^{*0®«*>6. C <& 

X^^^S 7 2*>6Xf 7 4 ± T <*> * 0 

ft*. 

COJ: 3KbT&€>ftfcfe<Z>*:m 1 4BK^t. 

o-c. a*b fcjite««a- f *»^«nxw*. 

m 1 28<0^f97S 76-^^y7S8 Ott, 

flu mi 4 a c * r * ajflttc-cm-r#^h© 

Xyy^S 7 8 0 CD*-:THU 

»aie««Kr>^T. &Bs*9i3 < x ^ <y r s 

76) b , » fett>cr>*5«« (CtlttUfeo TEA 

*fttt^) it t& ( x * ? ^ s 7 6 ) b * * a> 
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» 68 ¥3-238487 (17) 
I^ttlttay ho-»2 8lC|!l«)oT«Jlt* 

<fcfelo<D*;t,*^tfjt;^ic % ? 2 6 <DBl 

T * * . 

a. . At **-r*. Bp *> % j&aagPA*. 

X . £ X . S X . . 

Y . S Y . SYi 

X . » P «»- A m/t 

X • -i P .»+ A./2 

Y . = P tv- A t/2 
Y. = P » « + A t/2 

* -r * . cc-e. <p«„. p TV > * * ? 2 e 

8) fctt, DPv^^y^. ±fctt*#fcttH± 
?-tf*"ofc©-C&**»*, 8KB&S2 8ICX? 

» ***** « * fc * * « . x * v :/ s s e 
mi s h tt , Q#9hse» (x. . r m ) t 

**?2 6©ffi«# ( X , , Y » ) <D * 
t. HB IC J: 0. ^t7rS88K:*»t*S[»ft 

ftttttS* ( P « v . P„. 1) H, n^r hi 
(X. . Y. } <D«jA0. £ , gftffiffft ( 

x • . Y w )<ojajSLo»o!>rn**(«-. * » ) 
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9 , a h m&Xt (X. , Y. ) WORK 



0 0 

cos- sin — - 6 











- 1 - 





-cos - — - o 




P T. 

1 



0 0 1 

At * n fc * > ? sasft tc * * ssaaatt . ies 
ac*^r*±, m&<omz u r s i 4 h *: h c < 

» 1 6 @ CD (b) tt7^ VJ!f-3 2©3ofl)ffi 
fcf V 2 0 O n , 200b, 2 0 0 c a* . A U * 



ft 81 ¥3-239487 (18) 

h f*5©»fl, 2 2 0 *Jgft U J: ? etfiffitiU 
^ * • « • cn^Oe>200a, 2 0 0 b , 2 
0 0 ctt^a$«)3SE8^6ttttdnftx7fi: 
J:DH£/l«jlttU. *1 60® (a) tt * 7 
« > # - 3 2 2 2 0*ffi#Lfctf»«:»2 

$tr. siifls (»5H) (d«j£B a s ttffla 

2 2 0(DttSd 2 2 0 a(Dii9NX, C^tif 
ftftS48h»t4CfcCJ:0Bl8fit*&. 220 

-^2 8ttffia2 2 0<DJB«tC^V^rcD«*«ra 

fc*5 0 ft cofclEft A a , tftttlti^^ 

O — « t LT. & & 2 2 0 © *ffi*> 2 2 0 bOl 

+ <r>^1$ r . fc * 3 :/ h a — ?2 8A>C1ll/t 
^60a2 2O(D«(DX||(D¥SR. 



A a 



cos"" 



R . 



* 6 tt*T S *• 

* . * <Z> J§ £ T t> * 3Vho-528tt£tt»fi 

* 1 6 HCDfl T , je&5ftfc&<&220ti:. IS 
^tf>220c<Z>^aE730>fc*K:. i 2 2 0 btt 

WiiKipJUfclSJSfHICJ:**:. y< u » M*i C * 
tt*ffi#*Jfcc9fcfitt{ltt3Bi V* * ? 2 6** 

6**»fc®0tefi-?^-c«iE£*i*. ****** 
7 tt ft ffl co 7 < y # — t pJIE £ * . c<0J:^4 



* ss&cD * tb r * «> co $ai t , *<oas 
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tt. S&ft X, T ft * JL * <DV * at>*w-c**. 

f s»$»r ft 

n * c t * < , L<D%mosg^sua^i 

^2 0±l:J5B3n4DjKy h 2 2 i: b T A * 

co^^tt. c <d * ^ * ma*: pr£ s n 
* c < , «*. tf . i*<ou-/Hte26WJ: 

l S <D u */ KDffcm£TUfc*lfi<**2dB 

<*>ffl*ft f***3S f7 T * C t tZ X 0 , C<0@» 
ffi£8Bl 0 C S V *£ffifi&;&t±tt 2 fclC K at> 6 
n « C £ ML * * . 

ek, .LaLfc-miBWtcs^Ttt, C © S ft 

Jl*Jtni2lfllfctf, Ccr>RWtt. CCD*}* 
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t-A 1 2<DH«K:E»S*l*85&«ttfflWfcU 

9 2 n* * ^ icaw u fc*«, c©$e 

tiztztaxx* ftlo^t^ s>jl-a>*e»* * 
o.-^tbTtjt, wait* ex 

sr*. t**r* c t <> 

© T ft * . 

• ta*-f * A,o^t<9»7i§«. 

iHilOftXJRf 88a-88c, 9 8 * « ffl U 
•C, 5/ * F A, 2 0 «*C*tH t * C t ***** Jt ^ 

K*f^gi * j> a-iK:Kfflr * c fc *c * o , mm 

*tt tt&ift.6efceJt9. o # 7 Hd IF ft A h 
* c fc u: * - 

88c*E»U* 1 ^<Dtt*# 8 4 ±CBB S *l 

fca*3ft4>^-7*«r^h 70©**©?:/:/ 
8 eo»)t«®t iSctttiJt*;: fc*»Hi*4 J: 
HKifiU^. c©R9!t±, 

CCD»^; fVF^20tt, **©^-:/*«fc 
7 h 7 OKJtBlfettlTffil/. C©^ — :/* 

* v b 7 oicaw&nft^>^8 6©»*«B* 

5**^8 8T^<r«ttt«r*Ct«:<C*. 
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4> « » fc * . * C T . S * «1 fflLSUlOlC 

^v^tcff^^ctc^^. tut, »i0» m 
^ 2 6, 6 6 ®s»T*ntf, as a * e * * 7 

97lfe7-A«ifeA24fl|<C19m,|ftft«J» % 
26, 6 6 <5SllCJ:oT, 7 — A # * ? 2 6 
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91 7 AH. 8 1 7BBtt, tOilfcOfilW* 



^ « »»©igaitt . » 2 05 mn fat * * » 2 © 
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* 3 m<D a»fflita«icxntf, 7-*ttffij£ 

©i^tto^u-f b W k: 451 ab £ n * &nfi£9Stt<D 
m 4 is <*> g i&is jisi tc j: n tr , 7 - ^ tt . * 

Ale. Ifitfffl. Si. 35 2 cD a 

«#Sfc«fc. *?ffirt*»«t * J: ^ T 

(A * fc «> IC . C©2K*Hrt©*«afc, ® * » a W 

<z>«3eteJ*ta«^<D**l&i:*2<DBa^ac.fc* 
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WM¥ 3-239487 



HUB ¥3-233487 ftl) 



k C » » t » l . 92<o8t^glfc(D<l<o/^7 
r n * . 

*«a. 

»2CHtt82B0<OAUif MC»2 ABQ)7 
S3A0,|3B0tt^. *Hfc«fcffifflS 



»6att»2<osiRflit&8«fcStt**.-hfc 
ma : 

cfi C9 ; 

»8AB7)£98CHit. h *,<D j£ fr C 15 

S9 AH. » 9 B BttS 1 H © * tt 09 5/ A ^ A 
» 1 0 B tt » 9 A B . »9Ba7a-^^-h 

*^«T*fc«>©2/A5 fc A©a<*w<D¥BB. 
- a # as e, «S8 * k m r * a . 



* 1 4 BBS 1 30<DiGaffi«-Cl4ai^nfcH 

• <D«*»wr *a. 
Mtt*a9S-r *a, 

8 1 7 A H , & 1 7BBtt£J&0lK:&*«]»# 



105a. 105b »• iftj&ILS I, A, , 
At , B . , Bi . Co , Ct «» S R v P * . 



«* » aj a a 



* * y v ** 5t £ tt 

* « a « <f& i * ) 



H*. (8A) , la, 1 b ~ tt ■ 

t* *> 7t , 1 c-Hifc, 2. 6 ~ A U v h . 2a, 

2 b .» & a «> tr > . i o -» a n ig £ & ■ . 12 

- > h /U ^ - A > 16 ( 1 6 a ~ 1 6 4 ) - % 
1 © 85 <& IS tS fli , 18 ( 1 8 a ~ 1 8 j ) »• » 
20ffl«amt5afll, 2 2 2 ~ n # 

«y h * 26-j|iio^9, 2 8 — p y h o — 

5, 32- n#y h7-ry3tf, 7 0-^ — 7*At 

► 3 > f o — 5 » 1 0 10 

3 104 — * — ^ K9^A, 
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